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A^ stl< x , -^©fttt (z) * a me «&©*«# x». 

Tffe*i&»ttfc<* *ftS** + »c**B©»#i:«Hrt-e3fe«ii:&a»t. 
/<tffeS. HE. *»U!©*H-f »*HftC«J**fe»K:.- ft** 7 4 W 
£ $ *l 6 &£ tt & vVi £ & IS * * * & * • 

v> * ft '* jf s © 7 ^ ^ a © * a is*©***'? & * ^ ft ® w * 

**#*ii©E»«tt.' A»#©H»i:t-caE»t6i;ftK:, *fftt#**c* 

5. 
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SvWi, i 9 8 7 *\z;-x - KCi^TSffsnfe r *Hfi«i:fc3fcj 

«)7-A-.iA-i-.7f-i (R. M. A. Azzam) fcxjt • • * 
2/ ^7 (N. M. Bashra) C*S**C#*.&*lTV*<&. -£©jgSIB:. t8 
II «t» K «fc < ft e> *l £ T y ? X V x ;i/ © i£ ?> £ g & -f £ , 
&<Dm-%maK%&\$ : 1 £ 2 (C p £ s U%<DK 

1) Tpp = { n 2 z X n 2 of (n 1 z2- n o^s i n^Q) - n 1 z X n 
1 o/" (n 2 z2- n o2 s i n 2©) } / { n 2 z X n 2 o V (n 1 z 2- n 0 2 
s in 2© ) + nlzXnloiT(n2z2-no2 s in2@) } 

2) Tss = {/* (nlo2-no2 s i n.2®) -/•(n2o2-n 0 2 s in2 
©) ) / (iT ( n 1 o 2- n o 2 8 i n 2e) +V~ '( n 2 o 2-< n o 2 8 1 n20 > ) 

-fiSaa^mT-tt, n 1 x = n 1 y = n 1 o . fio. n2x=n2y=n2o 
T'&S. -«*«ff*-ett. SUitt, 015 CftHSftT «fc ? C, ffiS& 
¥®#x - z XIJ y - z ¥.®{C¥fJfcft£tt£;fa-e;&S. ftoT, HfiS^T-Ji 
, X-z¥ffiCA»*S3fcK:#l/T,- P«lftJ§©.5£ 1 T% n 1 o = n 1 x v £o 
. n2o = n2xf$iJ 1 i; s ff Jfe ffl ® 3& 2 n 1 o = n 1 y, |o,.n2 

, nlo=nly, lo, ,n 2 o = n 2 y t'S'J, X, s MftM ©5$ 2 tC £ n T 
, n 1 o = n 1 x , -J.O, ii2.o = n2xt'fe'5. 

5£li:2{i, £lifig#ii«ft©##ft©x, y £ z £|6]©J8#rs£{cft#1-£ £ 
t fc^-f. ■*#tt*m'lCfcV*T, ±T<D3m<Dmmm\*^L<\ SoT, nx = 
ny = nzi:&5„ n x , n y t. n z © R © B & © % 5: t 5 . 

3 te©®#r3§©E©J|& #&© 3 fl©-jRtt&M % EUt, 
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-*ttJa*f#»tt. -#fl©B*r*#«l© 2* fil©B*r4Si: life **>©£** 
JHfr*n x n y tt¥1El&Bfr*fc*tf*v*. 

*B©Bff*©H©*v^»*'^« ft or, W*ft¥t6rt©ft©K»K: 

-**B#r#»tt, EXtt*©-«*B«rft^1"ft. _ jE©-«*Btrtt, zB 
ff*#¥Iil*Bff*J:9**^ nz>nx, fio, nz>nyOl4C 

*.-«©-**Btftt, zB«f** { «rtBff*J:y%.^SVv'HI*, n z < n. 

■ xT~H c> r _ n"z-< n y© # £ : 

-t*ttB«r#»-tt. ±t© 3 ^©nicfertiBlf*^***. nx* 
ny*n Z -5$5%©t£iStv5. Stf, n x n y fi#f *tt¥ii WBff * * 

#rS*. ..tftfttt. *M*#-«K:K#S*iS. *gi^©BWfc«>lC, x*«. 

» — fiii a B *f * a © K # * ft * *V 5 • ■ 

r «*Btf*©**®ttRfeftiBt*- i*'^**^ -Bi&B«T#iB©- 
. «t-«*Bfrr*6fte., n 1 x = n 1 y, to, n 2 x = n 2 yfftS, 

ifflSte^feftc, iioziili q 4 *yfc*£v*¥ffii*B*f*fc*b, 

T. x2:y*«©li*Tfn-l>n2Tf*-«. -||«B!lr#B*©»*»M 

n 1 itn2z©'ifc«UT. jEXttft ©*Btf©.** « I/** fc*A** 3 . 

tci y » Mrs*. 

,*itt, H1.5C».tJ:^ft2M>&ia6-«*Bff*©#-fflS©S»** 
ftgt4,..s«*JBfi)*2B:, **tt7-f** (nx = ny = nz) 
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n 1 x = n 1 y = 1 . 75. n 1 z = n[f , n 2 x = n 2 y = 1. 50, 
n 2 z = «r^T*&*£t<5. IOS®^l©jgrij#5^ I j^5- #s|| - t 
IS y ©^^ffiSEgfcMl/T n o = 1 . 6 0T'J5tt5. 

0 1 6tt. n 1 z # n 2 z <fc »; * g v\ X tt^ L V* (n 1 zSn 2 z) g£{C 
£v>T, 6 *JB#JIK:A#1-* P"«fc ©£«£»**£#« ©ft* 

0 1. 6 (C^SftfeftHUJ. KTOzIJffl. a) n 1 z = 1 . 75, 
n 2 z = 1 . 50. b ) n 1 z = 1 . 75, n 2 z = 1 . 57, c)nlz = l 
. 7 0. n 2 z = 1 . 6 0 , d ) n 1 z = 1 . 6 5 , n 2 z = 1 . 6 0, e ) n 
lz = l. 6 1, n2z=l. 60tf) nlz = l. 6 0 = n 2 z {C ft f * % 
©*'$.*. nl Z i'n2zCi£t5K^Jlt, Ktffgtfifn fC 5 A $> S 
n.** -^tfigflutS. Ma - e fci: ® < # & K L T ^ S „ L * b & A* 
5>. nlz = n2z (iftlftf) T*&SB§, Elf « (ca«ft# tifcu. «#**itf 
. ' AIS f ©&S*igfi£T©Aff#K*f bT-gT-ifeS. * © 33 ^ T , St 1 tt 
, (n2o-nlo) / ( n 2 o + n 1 o) £M*„ n 1 z = n 2 

z©B|, ^'iixMISttK, *T©AMAK:#C/T-ft©K»lB*s**. 

01 7 ft, n 1 z #iScffil$lC n 2 z <fc »J * t V% X tt^ L Vi K £ ft * AMfi 

£*r-r*£i*tg© »tt**tt*K*-&aaifjf cA»t*. ^e, 

©»£, K»*H:A»Ak*K:'JitMK:*aitS..r*itt. s ®3fclciI3g3 *i* J: 
01 7ffltl8aBsfi3tO#-ffli§S^t. ffli^ b - e tt, 
nzfl^i(0f^gTO|, b).nlz = l. 50. n2z = l. 6 0, c) n 
lz = l. 55, n 2 z = 1 . 60. d) n 1 z = 1 . 59, n 2 z = 1 . 60 
£ e ) n 1 z = 1 6 0 = n 2 z T* & £ p ©f§£ 1" . »tf , . n 1 z = n 
2z (Afte) >fy a* -^TOAWfticaLT-* 

0 1 8 0 1 6 t 0 1 7 fc'H CT'fcStf, Jg#f^n o = 1 . 0 ©A 
tJJSS a* f„ 01 8 ©ffi&tt, B*f^^n 2x=n2y=l. 50 

T*n2z = l. 6 0 T-& 5 IE ©-$&#!* i: , n 1 x = n 1 y = 1 . 7 5 T*. JSC 
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. nl z©*#±»e>TK:JaT©JIU a) 1. 50, b) 1. 55. c) l. 5 
9. d) 1. 6 0. f ) 1. 6 1, g) 1. 65, h) 1. 7 Oil i) 1. 7 5 

tft*A0-««*ff#»'c#-#Bcfitf*p«* c * l ' T ^ D * ban*. 

@1 6, SI 7 ilHl 8 It, -#©7*/l'2*©zl*H*r*#fc*©7'f 
fttfiE©-«*l8*f»»fc«*tt#»'0*^* 4 ®*^ JeK:aTtt46 - ^Ua* 

2 1 1CB5*S*1-CV**. *«»tt«tf*©*»*ftwb, ■.*^.*tt*«©*ff : fe 

x. 4«© z 'mt««bt. jExtt'ft©*«*f'©ffl»*%^i". 

0 16.17 t i 8KHUT±£bfc^£tf®,i -gcHSShTve. . #*H 
©¥igrt®*f^tt#»2©¥®rtatr*i l ^^<> ^^ 2t * iE ®^ a#f5: * t 

T©A»*C»bT-ftT?*6*tt. 2*©z*B*T'*#*l^ffiT?fcS. Z© 
jfttt. HI 6©ft»f, H'l 7©*»efcHl 8©«»dlC»|6"tS» 

@1 9 fcH2 Ott, 2-*©7-f >UA©-*#««'**»*** l : fc ** K: *' 

; **2*«<^*uu **©«««***■ ^ijax*-**#***Att 



m& 9-5 0 69 8 5 
b*bfctf&. 2fiOjE.®ttSlfJgCDa^H:H2 1 {C^Ufe 2«©ft©*jB 

2*ffl¥ffirtlBff*«t*Lv^«t2«^B^f*««J^a^6XK:H^<!>al^«t4c s . H 

1 9 -2 1 _K:a«'_S*ife^T0 3oO#^©aj.^ft^7?*S3©tB^, sfi.*K:# 
*Tp*»©fi»|B#*jn*SJ;£c, sfi36ICMLTtiT'feS. 3©£ft{i 

ffHtt-TSS. #< 0A&iE©-«t^JlSf^^«.g©5iZB«so ; zilt®^f$T-# 

***vtfijf £T©A#fcC#-UTtt#©'tiK:¥4fj&!e3fc 

#7 W -fl/A© 3 fflOSSf^ n x, iyknz^MHtSiilCi 
foBbfc P E N/ c o P E N©#M£»fi3fe?tt-HfcJHff*©-«T»*. 
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B 1 5 CStf*IBLT. fla*©B«®fc«>C«T©ll. n 1 x = 1 . 8 8, n 
ly=l. 64, niz«-HT*, n 2 x = 1 . 65, n. 2 y = hT* £ n 2 z = «T 

lifts. . 

#HHH:8»«*it*I1..8i-l. .6 5 = 0. .2 3#.«*IC*?.*# 

BZ;2tt , PEN/c o PEN©8 O OmmmKMLX. 

A*«***«»«*© 75 "- K:fi »* Rlri,! ' ( " Log C1 " R3 
.-B*b> **t. B*«tt. (4 0 0 - 7 0 0 nm) CXtfttft 

y =l. 64, oli-1. 52, n2y = l.-64tn2z = l. 6 8 TJ * *" 
. #*#*©** U**- 3%S^l/4SM^taJS 
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nlz = l. -52^21-1. 63 (An 
z = 0. 11)T' ( Pl3tC^UP;T(D^#, a)nly = n2y=l, 6 4 
b). nly=l. 64. n2y=l. 6 2 t c ) nl y= l. 64, n2y = 
■ 1. 6 6#^nv hsn*. AlKatt, ¥®fi®*f^ n 1 y fcn2y#*Uv%E 
+ . iiSatt. OVCfilfjp^ft^^fty,. 20 ; Oftft.45iB-Cfl± 
nly>n2yn5MbtB 1 AC** f* . nl y < n 2 

MTwtiH, n 1 y* n 2 s «MS.C# b.T **3©fi»^4 C * . 

. H23'oili*a-"dtt,..yy ; LX*-*/>*c#«t*ictt, yJHfr**-»(- 
nly-n.2y) # z SJf ( n 1 z _ n 2 z } £ H C T £ 5 ^ g 

£ ^ T 1? n T* & 5 „ 

1 z#n2 2C*U^&, HI 8ti, **«#J|fl[AI#©J:dK:*fi»«f.*l 
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Z t&£.^ mjj<Dmft&tf nifc IT ^5 n 1 y = n 2 y . J. 

o, nlz = n2z) Of. S fcRKlS V*T %i#IS#HK:» o Tfi»#& 

U V* d £ 5: t . 

v> < o^©a-£#&"? » 2 ®© y m$r^£ 2 m® y yfv 9 *©iE3t&-£ 

&vV*l. ¥IrtISf$n 1 y 2 y C # L T 4> L © '» tf£KC & £ % ftl- 

ft & vC 25 © #9 # > nlz = l. 5 6T-n2z = l. 6 0 (Anz = 0. 0 4) 

T*, {(T0yO';f7U. a) nly = 1. 6 4. n2y = l. 65tb) 

nly=l. 64. n 2 y = 1 . 6 3 £: T 5 0 2 4 {C ^ n v h £ ft T H 5 . 

# z Jg#f3^ — a i: m C Tr a SET ft^SMIStC!(i*1* 

H 2 4 ©ffii&l a ©&#TC 7 5» ©AStftCfi»57-f JlkO) 8 _0_0jgjSm© _ 

tfjra*lfc*'&"£»*#H 2 2 Kffi&b fclT^D'; KSftTV**. ® 2 2 K £ 

5pjbMi£#JC/f>$ < . flEoT, #Kt6fttfJ:9fiV»*i:*S«t. 5 5 0 nmC 
fctt&ffi® b ©R&Jgfl^tt. n 1 y = 1 . 64. n 1 z = 1 . 5 6. n 2 y = 
1 . 6 5 t* n 2 z = 1 . 60-efeS. 

. m 2 5 it. m i 5 cBbt p*ac#v fc**'*"** 1 ® 

*-gtA n ziiny C**aftTVx*. y Mi, 1 5S©*t^T* 0° # S 
7 5° Z T©&S©A&# 6 <g©^0 0. 

4 X 1 0-4©-£it#T'ftiS! a © 0 . 4 X 1 0"^?)I8 j 0 4. 0 X 1 0 
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+ Xtt*©M#, «*tf, *#M*©»£©J:}K:ffffil,Xtt*B*#&£8 

* *2©#»tt. «fitt,>«ftKXtt#*JtTfJ:"<, Xtt. *1 ©'»»££# 
©kJBff UT*i «fc 

X3&#&©tt&©flft*, *'Jif 1/Vt7^1/-1< (PEN) i-t©|itt# 
(ff&tf, 2, 6-, 1, 4-, 1, 5-. 2, 7-£.tf2, 3-PEN) , # 

\s y -r v y # i> — K&tjf jK y — i , 4-i/*n'\*>>s;*f-i/:'?i/7*i/- 

h ) » aK y -f ^ F ftt IB (M&tt. *!i7j"JA-fSFj . #'Ji-f*-f5F; 
.7^f»f*^fi/>, # y * - '- K jK.y * * * y v -. K (fliB, 
*y -f.y ^A/* * ? y u- k #y -fu er ^ >t * ? y. u- k *>jif*^ 

* u \y- Mfe-tt#y ir y I/- h) , #y 7* y > (flAtf. # y 
7**7* y u- b&tf#y if-KTt y i/- 10 , iz;vti-xf§## 

, x^;u-fe^n-7.; t*n-x'7t'f-h, lz;i/n -*7n - K 

n - ^ 7 is 9-- h 7* i/- hRTf-tjuu -x-h u- h) . jK y r/v^r 1/ >S£ 

(4 -**;!,) /<>x>) , (M*tf, ^^7A^D7^ 



(30) ^4#3£¥ 9-506985 

^.hv- (Mxtf, 5?xy\ *y -f fc#y* 

v * > * * t? . 

lXtt*«i^^ (d) y^^yya.'-*' (e) HD7^^'i3 

5?***>»> Ut62,. 6-, 1, 4-, 1. 5-, 2, 7-fttf/Xtt2. 
fU7 n- K® (a) ^-7* l/>2?*^*>»Xtt*©X 

; (i>) ^;7^ixtu©^r^. (oj^^ixttt.Bi^ 
(d) 'rfritytf-V n-;K (e) BT^y^Va-^ ^Atf. .f 
yo^****/*/-***-*) * (*)' 7**>**>*>»*tf/xtt 

it5fi/7^ixi«®i^^i^) . *^i/;/£SS# («*•« 

, a* \y y - y j *x":/*«***TF** l/f - 7* v.n x h u * 

4, 4' ■ fcx^i/>yy :3-/bif*a. Htc. m*®***, -tffi 

M*©»*©*®»C#*l^a'*"*l*. PEN/co-PEN, #Uf 
p^V?.*!/.^ (PET)Vco-PEN, PEN/SPS. PET/SP 

5, (East ai r) ^P.ET/^-^f7?:^ 3 
. X ., rco-PENj ti±^bfe^-7^ V^***^^^^^ 
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a s t m a n C 



h e m i c a 1 



«OSi0f©»l:j!FSH»I^ttt t PET/l^f/l' (E c d e 1) P 
EN/I ^*< PEN/SPS, PEN/THV, PEN/c o - PE'TSff 
PET/S-PSH*', 3^T', rco-PETj'tf±jtLfcf^>Aii:S 

t<-ttl 0, '0.0 0*|9, .HCff* L<tt, 5 , 0 0 0*»; *iJ:' yjjicff 4 
U<fe£, 2, '0 0.0*iT*6.' 

■fey Ktsikci y, cms ffffi lxs^ieisix 

fifcHajcffoT* J:v*. <gft^©S£. 7-f ;i/A«*Bg-;£ifij (-NBA) K 
K*Ms*i, X,"«©»^,.7^^i,a:*W2*lSl-'(-*IBlBl) Jc@#S*i5„ 
■7-f j^Jfc©'¥#*fc$LV*£SIM##»*S*l«fr& (| P ^ > jg^ 

. S#SI, S#ifc, fc- h-fe>y h&g, t-ht?M»H, t-ht';l-g$ 
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1:2-10 ( J: »J»* b < tt, 1 : 3-7) ©S£#Jfc#ff * 'b V*. I©l 
-iCfi.^tJtlStl.: 2-10 (J:9ff*b<tt. 1 : 2-8T-«=&#* 
b<li x . 3 _ 7) '»J. Sg2f!&ICi&e>E#Jfc#l : "0. 5 - 1 0 

(J:'y*F*b<tt. 1': l-7T?«*>ff*b<tt, 1 : 3 - 6 ) ©«HT?* * £ • 
£ # *J .* b V^ „ 

MS J. Polym. Sci. :Part B. 3 

0 : 1321 (1992) £ /< - if ( B o e s e et a 1 . ) K *oTfS 

■5. 

Elttt l "Sii (R= l -T) 
• ©« 

PET :l? 6.0 1 

7.9^f7^Allff5-f.>±*ff6ftfc^ 0. 6dl/g (6 011*?'*; 

(PET)>jfHiUii:ioT7 5#>F/»H©3SK"C»as^» 

®M±ic*>ofeo 6 0 iji©«iffiL«6ft*-r*2«©v^^7-f^-K:aa 

S*fcl 5 l»*iS£-rSfe«)lC, #B»M3 8 0"1 4 2 9 #C««a*lTV. 

»*PI»*PBb-T*^3f5-fV-ftB«1->. fx^tt, ^2i.o; f©*** 
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»5 0»-e*»a*lT*&. «Sr6%/»©aKTf»4. 0©E#JfcK:tt*fticS 
#Sftfc. 7^Att, 4 0 0 ° FCRjfeSftfet-ht»h*-y> ft 

«I60' (A«b) Ci3t73pfi»©0%aa8:, 
SSttASf (ftiHa) fc*tf*»lfiUTHS. 

JtH:©fe«>{C, V-^a-jJf U-^ a > (Me a r 1 Corporatio 

n) tC ioT^IJMfi (02 7#M) Tffls&ftfc?* 6 0° ©£ 

.* (HAM©iSa fcjfc«s**i*ft«b) Cfe^Tp-fiftCWLTfiWIBSCa 

PET: x*-5*ji,, 151 
77-/h7^JbA|gff70±t^^fe„ 0. 6 d 1/g (6 01|7x;- 

;u/4 0ii%j;jnin'<>«»©Bf|fig t<r t5jK'Jifu>f 1/7*1/ 

-h (pet) *fffflu«K:±t>TT5.sK>K/«fra©a«7f«aa*i,.x, x 

tfHKOffffi'HilCt J:oT6 5jK> hVBHHI©aiSTf»aa*v-fe. PETttigffi 
S±lc&ofc. I5iif£jjttsfe»-i:. 7-f-K7;n?>8«itt)isnfc 1 - 

©f£, 7 W *i»tt, »215" FlC»1.2»T?^aSftT3*6.-'j»2 5%/#© 
4. 0©_K#jfc|cfc£firK:tt#Snfc. 7f*Att, 4 0 0° F 

K«*a.*ifck--htyh*-^>rtTa*«©'5% - y».6»iaTa»sftfe. 

3©7^Affll||ia2 8 tSSftTHS. 0° (ft* b ) |C £ tf* 

p*«© o*aiB;' a«frfc£i-*MAs* (a* a) t*#a«iT^* 

. HCjfffib^ffKlfi^T. ISO. 8^®f$©^^S|j7^£ 1 t#5fe'«) 
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PEN : I V -r Tit. 2 2 5 
0. 5 d 1/g (6 0M4%7x7-;V/4 0iI%-^DD'<>f» ©H* 

yx*V3/-*-7*i/-i* (pen) tfjriuiic^TiaiO 

K/»S30a«^*»S*l. X. X 9 9 6 6 U-^>7^5^^^ 

A#T'ISi»IItti7^ hv-) »ffl©>PlBl/ti:CJ:otl7jK>K/*H 
©5lgT-ii&i£S*lfc. R-ENtt«iiJi±K:*ofc. 2 2 5l©ffSSbl!541t 

~ie « £ r Try*- r^iiria-miwtg&w-t^^^ 

6 03»H-eiso'' cKiin»a*vfe.-*c, iJ->?>tf&3. 5x3. sen. 

03 0 It, i(0#i7^ *A (««A»Klfirj»ftlla, 6 08C«.»S»8 
b) ©ft*»jS*%*1Vft*6 0/ C-fett*P«*0%Mtt*A'&*©**. 

» fx * * 1- & £ a a s* c m •« u t v * s £ t c a @ -r * * % 5 . 

PEN : THV 5 0 0, 4 4 9 - 

0. 5 3dl/g.(60iI%7x;-;b/40ll?l^DD^f»(!)S 
|«|6lt.5*nfl/.yt7JI/-b (PEN) >ffffib«K:J:o-C5 6* 

> F/*ia«>a«-ci»aan» .x. thvso.o u*v* -v>f->*- 7^ 

F'7Sa7T^ti^'' (Mi n n e s o t a M in i n g 

a n d Ma n.u f a c t u r i n g Company) * & A*T? S * .7 * 
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P ENtt*lfM±K:$,y, PENffl50%li2tt®IIIft C §Slfc. 449 

1 2-f 2/*Tffc 0 £. 7^^/Z,0E^g|5S:ffi^LT. HWC-t^i fc ff#ffl 

T, ^i^-iCIiftgftfc, 7.4 6 cmA®^i^, ftl 0 O'.CCM 
»3: 5X3. 5tC«#Sft«4-e, (K^ttE*^ <) 1 0 %/»T?B| 

.SPSS*-*- — ffl IS b 6 0KCfe»6|K»fea«'r . 
PEN: Co PEN, 4 4 9 -<£va& 

o.5 6di/ g (6 0 S*%7x / -^/4 on%i;? n n «y&y) ©a 

«8*^ltfi#''jlf^t7* V — h (PEN) #»ffl.'b»K: J:'o-T4 3 ij< 
> F/B*RI©*RT|»aS*l, X. 0. 5 2 ( 6 0 £* % 7 x y - * / 4 0 fig 

% 5? *'trn ©H*«Kfe* r s c o. p e n '( 7 o.=e^% 2 , sndc 
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